Identification of two Entamoeba histolytica sequence-specific URE4 enhancer-binding proteins with homology to the RNA-binding motif RRM.
To study transcriptional regulation in the lower branching eukaryote Entamoeba histolytica, we have identified two sequence-specific DNA-binding proteins that recognize the upstream regulatory element URE4, an enhancer that regulates expression of the Gal/GalNAc lectin heavy subunit gene hgl5. A chromatographic purification of E. histolytica nuclear extracts by gel filtration, cation exchange, and sequence-specific DNA affinity chromatography led to a 700-fold increase in URE4 binding activity and the appearance of two dominant protein species with molecular masses of 28 and 18 kDa. These proteins, termed E. histolytica enhancer-binding proteins 1 and 2 (EhEBP1 and EhEBP2), were sequenced by tandem mass spectroscopy and their corresponding cDNA clones identified. Recombinant EhEBP1 and EhEBP2 were able to bind double-stranded oligonucleotides bearing the URE4 motif in a sequence-specific manner, and antibodies raised against EhEBP1 were able to interfere with the formation of URE4-protein complexes in crude nuclear extracts. Overexpression of EhEBP1 in E. histolytica trophozoites resulted in a 7-fold drop in promoter activity in transiently transfected reporter gene constructs when the URE4 motif was present, confirming its ability to specifically recognize the URE4 motif and suggesting that additional cofactors may be required for transcriptional activation by URE4. Further characterization and identification of binding partners for EhEBP1 and EhEBP2, the first proteins with demonstrated sequence-specific DNA binding activity to be identified in E. histolytica, should provide new insights into transcriptional regulation in this protozoan parasite.